other partners. Better diagnosis, treatment, and continuity of care are all needed to improve control rates, and five necessary components have been recommended by RTSL, WHO and other partners as being essential for a successful hypertension control program. Several hurdles to hypertension control have been identified, with most related to limitations in the health care system rather than to patient behavior.
Treatment according to standardized protocols should be started as soon as hypertension is diagnosed, and medical practices and health systems must closely monitor patient progress and system performance. Improvement in hypertension management and control, along with elimination of artificial trans fat and reduction of dietary sodium consumption, will improve many aspects of primary care, contribute to goals for universal health coverage, and could save 100 million lives worldwide over the next 30 years. low-income countries, below 20% in most low middle-income countries, and above 50% in only a few countries. 2 To improve control rates, better diagnosis, treatment, and continuity of care are all needed. The five components necessary for a successful hypertension control program as recommended by WHO, the US Centers for Disease Control and Prevention, RTSL, and partners in the HEARTS technical package for treatment of hypertension in primary care are as follows: a) drug-and dose-specific treatment protocols; b) quality-assured medications and blood pressure monitors; c) team-based care; d) patient-centered care; and e) information systems to enable quality improvement. 3 
| DRUG -AND DOS E-S PECIFIC PROTO CO L
As distinct from a guideline, which provides multiple options and pathways, a drug-and dose-specific protocol provides, consistent with a national guideline, a step-by-step schedule for initiation, titration, and addition of medications and facilitates speed, scale, and simplicity of program implementation. Practical treatment proto cols can increase rates of hypertension control by reducing treatment cost; facilitate team-based care, training, and supportive supervision; and reduce both unwarranted clinical variability and therapeutic inertia. 5 They can also be useful as a model to address other noncommunicable disease issues.
Based on published clinical trials, evidence-based treatment guidelines, implementation experience in large populations, and experiences with in-country authorities and hypertension experts, consensus conferences often preferred three core drugs for hypertension treatment protocols. These are the calcium channel blocker (CCB) amlodipine, the angiotensin receptor blocker (ARB) telmisartan (although losartan and other ARBs may be substituted), and the diuretic chlorthalidone (although hydrochlorothiazide and indapamide are more widely available). 6 These drugs work synergistically, allowing for improved blood pressure control at lower dosages. 7 Amlodipine is widely available in a low-cost generic form and can be taken once daily, and laboratory testing is not required (eg, to measure potassium levels). Because of these features, almost all countries have selected amlodipine as the first drug in the protocol, generally at a dosage of 5 mg/day, with half this dose for frail elderly patients.
Telmisartan has a low rate of adverse effects, long duration of action, is well studied and is available in generic forms. Compared with some other generic ARBs, telmisartan absorption is less affected by food, 8 is more effective when combined with a diuretic, 9 is better documented to reduce cardiovascular events, 10 and has a lower incidence of serious adverse effects. 11 The addition of an ARB reduces amlodipine-associated pedal edema and diuretic-associated hypokalemia. 12, 13 Laboratory testing is recommended prior to and after initiating treatment with an ARB because of potential medication-related increases in potassium levels and creatinine. In every F I G U R E 1 Countries Implementing the Global HEARTS Hypertension Treatment Program. (Funded by national programs and Resolve to Save Lives. Technical and other support provided by Resolve to Save Lives, the World Health Organization, the Pan American Health Organization, and other partner organizations.) RTSL-associated consensus conference, clinicians collectively preferred ARBs over angiotensin-converting enzyme inhibitors (ACEi) because of the lower risk of cough and angioedema. However, because ACEi may have more evidence of efficacy reducing cardiovascular disease, and because they may be less expensive than ARBs, some areas may select ACEIs such as lisinopril or others. 14, 15 Chlorthalidone is recommended as the first-line diuretic because of its long half-life and clinical trial-proven reduction of cardiovascular disease. 16 The evidence that chlorthalidone reduces cardiovascular events is stronger than the evidence that hydrochlorothiazide or other diuretics do so. 17, 18 In some parts of the world where heat and dehydration are risks, some clinicians are reluctant to prescribe diuretics or only prescribe them in low doses.
Referral to a hypertension specialist is recommended if blood pressure is not controlled on a combination of amlodipine 10 mg, telmisartan 80 mg, and chlorthalidone 25 mg daily. Patients with a history of heart attack or stroke are also recommended to receive aspirin and a statin, and patients with a recent heart attack (within the past 1-3 years) are recommended to receive a beta blocker. A variety of treatment protocols are acceptable, and optimal protocol design depends on local prescribing experiences, drug availability, cost, and availability of laboratory testing. The specific regimen chosen, as long as it includes drugs from classes of medications proven to reduce CVD mortality, is less important than achieving blood pressure control.
| FIXED -DOS E COMB INATI ON MEDIC ATIONS
Fixed-dose combination (FDC) medications, also known as single-pill combinations, incorporate two or more antihypertensive drugs into one pill. They are an important means to improve hypertension control, as more than 70% of patients will require at least two different drugs to achieve blood pressure control targets. [19] [20] [21] FDCs decrease pill burden, simplify logistics, can improve blood pressure control rates without increasing the risk of adverse events, facilitate simpler dose schedules and team-based care, and are effective in different populations. For some FDCs, cost is the same as or less than that of individual medicines, and costs and complexity of stocking and distribution are lower. The absence of FDCs from the WHO Essential Medications List (EML) has contributed to their noninclusion in initial protocols until now.
In July 2019, WHO added 2-drug rational, synergistic combination FDCs to its EML based on an application submitted by Resolve to Save Lives and partners 22 ; these are already used commonly in private practice treatment of hypertension. The combinations suggested were a renin-angiotensin system inhibitor (ARB or ACEi) with either a diuretic or calcium channel blocker. A possible protocol could start with amlodipine and then add an FDC of telmisartan and chlorthalidone, which could minimize the risk of hyper-or hypokalemia and may reduce the need for laboratory monitoring, especially for lower-dose initial treatment combinations. FDCs are effective, are associated with 27% improvement in hypertension control, 22 and are affordable. China has included an FDC on its national essential medicines list.
| DRUG SUPPLY
In many low-and middle-income countries, medication supply is inconsistent. Lack of funding, procurement delays, and distribution gaps are common. Scarcity of medications has been an important obstacle to improvement of hypertension control. 23 Scaling up treatment requires increasing, often by 10-fold or more, both the budget and the number of pills procured and distributed. In most places where the WHO HEARTS package is being implemented, scarcity of medications has been an important rate-limiting obstacle to improvement of hypertension control. Best practices to ensure consistent medication supply include selecting locally available medications, purchasing and supplying a buffer stock, sending initial supplies to facilities and restocking from drug stores rather than having facilities request and collect medications, and implementing effective stock management to anticipate and avoid shortages.
In the longer run, using FDCs, reducing the number of medications to one per class, and establishing benchmark prices and an efficient procurement system can facilitate treating more patients with limited resources. Based on information collected from around the world, the cost per tablet of quality-assured amlodipine may be US$0.01/tablet or lower and of quality-assured telmisartan and chlorthalidone $0.03/tablet or lower. Governments have obtained prices that enable treatment of each patient for less than $10/year, and in some areas as low as $2-5/year, although prices are as much as 30 times higher in some areas, often for the same medication and sometimes from the same company. Quality and shelf life of medications need to be ensured. Including hypertension protocol medicines in national and subnational essential medicines lists and formularies is an important step to promote access and reduce costs.
| B LOOD PRE SSURE ME A SUREMENT
Because mercury sphygmomanometers are being phased out worldwide, and, even more importantly, because auscultatory methods of blood pressure measurement are not performed reliably on a The process of measuring blood pressure has also been a hurdle to hypertension diagnosis. In many facilities, particularly at heavily utilized hospitals, only a small proportion of adult outpatients have their blood pressure measured. Ensuring that all adult patients have their blood pressure measured and recorded at each visit may require changing patient flow patterns, using automated monitors, and training a range of health care workers to measure blood pressure accurately.
| TE AM -BA S ED C ARE
Medication titration or initiation by nonphysicians can increase access to treatment, improve consistency of care, reduce health care system costs, and provide treatment that is more convenient to patients. 24 However, some physician groups forcefully oppose allowing nondoctors to titrate medications, and some countries require that drugs be dispensed only by licensed pharmacists. 25 At a minimum, other members of the health care team can interview patients, measure blood pressure, record results, promote adherence, and provide patient education. Optimally, in the context of drug-and dose-specific protocols, nonphysicians can provide a much wider array of support for patients. In one area, community health workers were authorized to continue medication regimens for patients whose blood pressure was under control, in effect refilling prescriptions that had been ordered by a prescribing clinician, as a first step toward more extensive task sharing. More than 40 years ago, a clinical trial in the United States documented that nurse-directed care following standard protocols resulted in better outcomes than cardiologist-provided care, 26 a finding that has been replicated many times, but resistance to the evidence-based practice of task sharing remains strong.
| PATIENT-CENTERED S ERVICE S
Because hypertension is usually asymptomatic, complications far in the future, and treatment lifelong, patients need effective support to increase adherence. Providing medications for up to 180 days at a time to patients whose blood pressure is stably controlled can increase adherence, as can use of once-daily medications, reducing the number of pills, using FDCs, eliminating all copayments, making health facility locations and hours of operation convenient, and providing effective information and emotional support for patients.
Enabling monitoring of blood pressure outside of health care facilities, through home blood pressure monitoring and/or at community blood pressure monitoring sites, as well as patient support by community health workers and others, can further increase control rates. Telephoning patients within a week of being prescribed new medications also improves adherence. 27 Ensuring medications are available at no charge to patients is associated with improvements in adherence and overall control rates. 28 In Kerala, India, community leaders provided blood pressure monitors to shopkeepers at heavily utilized stores so patients could have their blood pressure checked while going about their daily routines. RTSL and partners have begun exploring or piloting several of these approaches to determine the potential for large-scale impact.
| MONITORING AND ACCOUNTAB ILIT Y

| LE SSON S LE ARNED
In scaling up treatment for high blood pressure in the first 2 years of the RTSL-WHO initiative, key lessons have been learnt (Table) .
Most hurdles to hypertension control are limitations in the health care system, not those related to patient behavior ( Figure 2 ). The three core areas are diagnosis, treatment, and continuity of care.
Variations in screening standards and policies have led to many patients who attend health facilities not having their blood pressure measured, many who have it measured not having it measured correctly, and many who have elevated readings not being diagnosed or treated for hypertension. 31 Therapeutic inertia (not initiating or intensifying treatment despite elevated blood pressure) is a recognized problem, 32 but diagnostic inertia is another, largely unrecognized, problem. Requiring ambulatory blood pressure monitoring is an additional potential cause of diagnostic inertia.
A pragmatic approach adopted in several areas has been to diagnose hypertension if the systolic blood pressure is more than 160 mm Hg or the diastolic more than 100 mm Hg on two or more readings on a single day, or more than 140/90 mm Hg on two different days. Averaging multiple blood pressure measurements taken on the same day, as is done in community surveys, can be problematic and lead to data invention in busy and pressured clinics.
Changing patient flow so that all patients have their blood pressure measured digitally for all visits enables substantial improvement. An innovation in some areas has been, if human resources allow, to measure the blood pressure of adult relatives who accompany patients to health facilities. Increasing the measurement and follow-up of people attending health facilities generally yields many more patients started on and continuing treatment than community screening programs.
Initiating treatment for hypertension is an important decision, as most patients need to remain on treatment for their entire lives. The recommendation to attempt lifestyle management changes for three months or more before starting treatment for patients whose blood 36 Improving hypertension treatment will improve many aspects of primary care and contribute to the goal for universal health coverage (UHC). 37 Success will depend on identifying and cultivating program champions who provide technical, operational, and political support and leadership.
There is synergy between UHC and improvement of hypertension control. Treatment of hypertension can save more lives than any other adult health care intervention. 38 Effective hypertension treatment can also reduce the number of patients needing expensive care for heart attacks, strokes, and kidney failure-conditions which could make UHC unaffordable in some areas. Establishment of effective hypertension management services-with protocols, evidence-based treatment, affordable and accessible medicines and diagnostic technology, team-based care, patient-centered services, and robust information systems-both requires and facilitates strong primary care services, which are the most important, and, all-too-often, most neglected part of the health care system.
The need, tools, and effective models exist-the single most important component lacking is governmental commitment to implement accountable, high-quality primary health in order to increase, by hundreds of millions, the number of people whose blood pressure is controlled.
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